This study was conducted to investigate changes in the mental functions of the elderly in nursing facilities affected by a horticultural therapy program based on validation therapy. To meet the purpose, we conducted a horticultural therapy program based on validation therapy with 58 elderly participants (average age 79.12±6.84, men and women) once a week, 50 minutes per session, in a total of 10 sessions. Participants were divided into the control and experimental group with convenience sampling. The program was carried out from March 15 to November 22, 2018. Vibraimage 8 pro(ELSYS, 2014) is a recent, psychologically based, emotional-recognition visual imaging technology that measures pixels microvibration in terms of digital frequency and amplitude parameters. To examine the effects of the horticultural therapy program based on validation therapy, Vibraimage was used to assess aggression, stress, tension, suspect, balance, charm, energy, self-regulation, inhibition, neuroticism and positive, negative, physiological domains of mental functions before and after program. As a result, the mean score of the positive domain in the control group significantly decreased from 63.89±5.09 to 60.74±5.48, but it decreased without statistical significance in the experimental group from 63.98±5.45 to 61.39±6.02. The mean score of neuroticism in the experimental group significantly decreased from 31.64±10.94 to 22.87±13.79. Moreover, the mean score of the physiological domain in the experimental group also significantly decreased from 25.08±6.27 to 19.42±8.80. Accordingly, horticultural therapy program based on validation therapy can be utilized as a program to promote mental health, especially maintaining positive mental health function of the eldery, helping those who live in long-term care facilities enjoy a happier life more happier.
Introduction
The elderly population in Korea is rapidly increasing, with senior citizens aged 65 and above taking up 14.3% of the entire population in 2018, and the percentage is expected to exceed 41.0% by 2060 (Statistics Korea, 2011) .
The elderly entering nursing homes, which are elderly care facilities, show decreased physical functions such as chronic illnesses and dementia and thus need continuous care service such as healthcare service, which is why the number of long-term elderly care facilities is increasing (Ministry of Health and Welfare, 2019) . Moreover, since elderly people in nursing homes are isolated from the outside, they lack accessibility to family and face difficulty in going out, thereby resulting in psychological problems such as sense of isolation and depression, as well as deteriorated quality of life (Lee, 2014) . In particular, the remarkable change in mental function along with geriatric, chronic diseases lead to deterioration of intellectual capacity and sensory functions. Thus, chronic diseases, physical functions and mental health of the elderly in long-term care nursing homes are becoming worse, and the limited space and various rules in the facility are especially having more effect on the elderly's mental health (Song, 2012) .
Validation therapy promotes human dignity, mental security and self-esteem by fully accepting words and behaviors of the elderly with dementia under the assumption that their words and behaviors have significant meaning to them even though they may seem confusing to others. This is a non-pharmacological intervention that encourages patients to express their emotions by accepting their view rather than maintaining the sense of reality. Previous studies that applied validation therapy mostly examined its effects on depression, quality of life, problem behavior symptoms and cognitive functions of the elderly with dementia living in care facilities (Kim and Hah, 1998) , effects on depression, emotional stability and quality of life of the elderly with mild cognitive impairment living in the community (Han and Lee, 2002; Sung and Lee, 2016) , and effects on psychological energy of the elderly in nursing homes (Choi, 2016) . However, the results are insufficient and not consistent, and thus it is necessary to constantly verify the effects of validation therapy for elderly patient in nursing facilities.
It was found that non-pharmacological alternative therapy to promote health of the elderly with dementia is effective (Lee and Kim, 2009) , and the effects in addition to improving cognitive functions include reducing various mental and behavioral symptoms, promoting emotional stability and alleviating psychological symptoms (Jeong and Han, 2013) . Horticultural therapy helps treatment and rehabilitation of mind and body through creative activities of seeing, smelling and touching plants and interactions between horticultural therapist and patients during program, prevents dementia and geriatric diseases and helps recover memory.
It is also proved effective for depression of the elderly living in nursing homes or care facilities (Yoo and Jeong, 2010) , aggression (Oh et al., 2011) , mental functions of the elderly with cerebral apoplexy , and mental health of the elderly living in care facilities (Song, 2012) . However, most studies use survey tools to measure the effects. Thus, this study is attempted to verify the effects of horticultural activity programs based on validation therapy as an inter-vention program to promote mental health of the elderly living in care facilities on their mental state, using Vibraimage, which is a psychophysiological measurement tool.
Research Methods

Subjects and period
The subjects were recruited through convenience sampling after sending a notice about the research to the heads of nursing homes located in A, and selected those who understand the purpose of research and agree to participate in the study at two nursing homes willing to participate in the program. There were total 60 subjects, 23 male and 37 female, with the average age of 79.12±6.84. Fifteen participants were randomly allocated to each of the experimental group and control group in the two nursing homes. Total were conducted to compare the results of the two groups before and after the experiment.
Results and Discussion
Preliminary test of homogeneity
In all of aggression, stress, tension, suspect, balance, charm, energy, self-regulation, inhibition, neuroticism and positive, negative and physiological domains of the two groups before the horticultural activity program based on validation therapy, the mean difference between the two groups was not statistically significant. Therefore, the two groups were homogeneous ( This was not consistent with the result by Choi (2016) that applied the horticultural activity program based on validation therapy to elderly patients in nursing homes, measured their anger with Vibraimage, and discovered that the aggression score has decreased. It was also not consistent with Sung and Lee (2016) that applied group validation therapy to patients with mild dementia at a day care center and used the survey method that did not use the same tool for measurement but reported that aggression has decreased.
The study by Choi (2016) 
Conclusion
Validation therapy applies the verbal communication method that does not ask why to patients with dementia and fully accepts the condition of the subjects. The elderly living in long-term care nursing homes are facing conflicts with others living there due to self-esteem and stress, and also have habitual geriatric depression that makes them wait for someone to come visit as they live in a fixed, limited space. Therefore, efforts must be constantly made to improve mental health of the elderly in long-term care nursing homes by taking a systematic and comprehensive approach. Accordingly, this study applied validation therapy that fully accepts and gives priority to respect rather than reasonably treating the elderly subjects even though they are not elderly patients with dementia with clear cognitive impairment, and verified the effects through psychophysiological measurement by providing a program to improve mental health of elderly patients living in nursing homes with horticultural therapy that encourages them to understand the organic relationship with plants. Sung and Lee (2016) applied validation therapy to the elderly with mild dementia living in the community and found out that it improved the quality of life. There were many studies on horticultural therapy in terms of depression or psychological aspect of the elderly in long-term care nursing homes, but there was insufficient research on psychophysiological measurement of aggression, stress, tension, suspect, self-regulation, charm, balance, energy, inhibition, neuroticism, etc. of mental health, and thus this study will be helpful for improving mental health of the elderly in long-term care nursing homes. The main con-clusions of this study are as follows. After carrying out the program with the experimental group and control group, the analysis on the pretest-posttest difference in mental health showed that the program decreased neuroticism, maintained positive mental health, and promoted mental health in the physiological domain, thereby proving that the experimental group that carried out the horticultural activity program based on validation therapy showed much more improvement in mental health than the control group.
Therefore, the horticultural activity program based on validation therapy in this study can be used as a program to promote mental health of the elderly and especially help the elderly in long-term care nursing homes live a happier life. With the anticipation to use this study as the basic data to improve mental health of the elderly in long-term care nursing homes, the following suggestions can be made, in addition to the need for follow-up research. First, it is necessary to carry out a long-term program by repeating the program instead of applying the short-term 10-session program to verify the effect and durability of the program.
Second, a replication study is needed with the individual characteristics controlled, such as whether the subjects have dementia in cognitive skills or their linguistic ability, by selecting the age of elderly subjects to 60s, 70s, 80s and older to improve effectiveness of the program.
